Summary. Irradiation of two-cell mouse embryos inhibits the differentiation of the blastocyst. If morulae are irradiated, blastocyst formation occurs normally, but the embryos fail to hatch and become cytolytic in the zona pellucida.
{Received 24th July 1973) Summary. Irradiation of two-cell mouse embryos inhibits the differentiation of the blastocyst. If morulae are irradiated, blastocyst formation occurs normally, but the embryos fail to hatch and become cytolytic in the zona pellucida. Russell (1950) and Russell & Russell (1954) have clearly shown that the in¬ cidence of embryonic death in irradiated pregnant mice is higher during the preimplantation period than during organogénesis. Irradiation during the preimplantation period causes neither neonatal death nor gross abnormalities in survivors.
These results and others were recently reviewed (Russell, 1965) and cor¬ related with the effects on both the mother and the embryo (appearance of extranuclear chromatin or 'subnuclei', chromosome aberrations and sexchromosome loss). It seems that the majority of the prenatal deaths occurring after irradiation of eggs cleaving in situ takes place before or at implantation. More recently, Snow (1973a) has shown a radiobiological effect, like nuclear fragmentations, of tritiated thymidine ([3H]TdR) on preimplantation mouse embryos. Most of the blastocysts grown in 0-05 µ methyl-T-TdR/ml totally lack an inner cell mass, these 'blastocysts' being capable offurther differentiation but only as invasive trophoblast cells (Snow, 1973b (Edwards & Gates, 1959) . Ovulation was assumed to occur 12 hr (Time 0) after the second injection. Embryos were removed from the oviducts 35 hr after Time 0 (two-cell eggs) and were cultured in drops of culture medium under paraffin oil, as described by Brinster (1963) . The culture medium was that of Whittingham (1971 It was first observed that X-irradiation of two-cell ova produced a delay of several hours in the next cleavage; the same effect has already been described for early cleavage stages of the snail Ilyanassa obsoleta (Cather, 1959) and of the sea urchin (Rustad, 1960) . Such a delay was not observed after irradiation of advanced morulae; in fact, the time required for formation of the blastocoele was the same in the irradiated and in the control groups (see Table 2 ).
The most significant effect of X-irradiation at the two-cell stage was the inhibition of the primary differentiation, shown by the failure of blastocoele formation (Table 1 ). This effect on early morphogenesis could explain the lack PLATE 1
Figs 1, 2 and 3. Development in vitro of control two-cell mouse ova. Figure 1 shows a number of two-cell ova just after removal from the oviducts; Fig. 2 shows the same sample of embryos after development for 50 hr in vitro : the blastocoele has become ap¬ parent in some of them (arrows); Fig. 3 shows the same embryos after culture for 90 hr: some blastocysts are hatching and one empty zona pellucida can be seen (arrows). Figs 4, 5 and 6. Development in vitro of two-cell mouse ova irradiated with 300 R. Figure 4 shows mouse eggs at the beginning of the culture, immediately after irradiation ; Fig. 5 shows the same embryos 50 hr later: the development is delayed and there is no evidence of blastocoele formation; Fig. 6 shows the same embryos after culture for 90 hr: most of them are atretic within the zona pellucida, some have differentiated into blasto¬ cysts, but have failed to hatch. (Facing p. 4 of implantation sites after irradiation of pregnant females on Day 2 (Russell, 1965) . Lower doses, which do not inhibit blastocoele formation (Table 1) , block hatching (which occurs in about 40% of cases in the control samples); the embryos become atretic within the zona pellucida. This could result from a smaller blastocyst cell number since it can be observed that the blastocysts with the fewest cells have the greatest difficulty in hatching.
As can be seen in Table 2 , when X-rays are applied to advanced morulae, they do not inhibit primary differentiation; this is in agreement with the epigenetic theory of blastocyst differentiation (Tarkowski & Wroblewska, 1967) (Russell, 1965) .
As in the case of amphibian eggs (Alexandre, 1967) , X-irradiation at the first stages of cleavage affects differentiation very rapidly. In mammalian eggs, however, irradiation can be used to detect radiosensitive stages with regard to primary differentiation. The radiation-induced failure of implantation, pre¬ viously observed in in situ experiments (Russell, 1965) , might also be due to the lack of hatchability. This investigation was supported by the European Community (Contract Euratom-ULB-099/72/1 BIAB).
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